Introduction 2 9
Desiccation tolerance evolved as an adaptation to extreme and prolonged drying, and Oropetium V2 genome contains 8,965 155 bp monomeric centromeric repeats; considerably 1 3 6 more than the 4,315 identified in the V1 assembly. The centromeric array sizes vary from 61 kb 1 3 7 in chromosome 10 to 1,598 kb in Chromosome 4 ( Figure 3 ; Table 2 ). Array sizes are likely 1 3 8 underestimated, as only 52% of centromeric arrays were anchored to chromosomes, and 23 1 3 9 unanchored contigs contain centromeric repeat arrays. Gene density is low in the 1 4 0 pericentromeric regions, consistent with the rice, Sorghum, Maize, and Brachypodium genomes 1 4 1 (Paterson et al., 2009; Initiative, 2010; Du et al., 2017; Jiao et al., 2017) . Collectively, 1 4 2 pericentromeric regions span 67.5 Mb or 29% of the genome, a much smaller proportion than fragmented and purged in Oropetium to maintain its small genome size. Previous comparative genomics analyses supported a high degree of collinearity between Oropetium and other grass genomes, but the draft assembly prevented detailed chromosome Chloridoideae grasses, though a draft genome is available for the orphan grain crop tef to gene rich euchromatin, consistent with retrotransposon-mediated rearrangements (Figure 4b ). Pericentromeres are greatly expanded in Oropetium compared to the gene rich euchromatic 1 7 1 blocks, similar to patterns observed in sorghum. The low gene density and low collinearity 1 7 2 hinder detailed comparisons between pericentromeric regions. The Oropetium V1 assembly quality rivals the early Sanger based genomes, and is much higher 1 7 6 than the wealth of plant genomes assembled from short read Illumina sequences. Despite the 1 7 7 high contiguity, the assembly was not chromosome scale, and essential genes were unannotated 1 7 8 because of limited transcript evidence. This reflects the need to improve even the highest quality 1 7 9 plant genomes. Our updated V2 Oropetium assembly better captures the gene space and allows 1 8 0 for chromosome scale comparisons. The updated annotation includes thousands of new genes 1 8 1 with differential expression related to desiccation tolerance. Hi-C based chromatin interactions 1 8 2 anchored highly repetitive contigs across the pericentromeres, which are challenging to anchor 1 8 3 using a classic genetic or optical map based approach. Together, these resources provide a useful 1 8 4 outgroup for comparative genomics across the panicoid grasses and serve as a valuable The Oropetum V2 assembly was reannotated using the homology-based gene prediction program 2 3 2 Gene Model Mapper (GeMoMa: V 1.5.2) (Keilwagen et al., 2016; Keilwagen et al., 2018) .
3 3
GeMoMa uses protein homology and RNAseq evidence to predict gene models. Genome 2 3 4 assemblies and gene annotation for the following 11 species were downloaded from Phytozome other species were aligned to the Oropetium genome using tblastn and transcripts were predicted GeMoMa). Finally, the predictions based on the 11 reference species were combined to obtain a 2 4 7 final prediction using the module GAF. Gene models containing transposases were filtered, (version 3.0.2, embryophyta_odb9) (Simão et al., 2015) . The following report was obtained from 2 5 1 BUSCO: 98.9% overall, 95.4% single copy, 3.5% duplicated, 0.6% fragmented, 0.5% missing. Oropetium RNAseq data from desiccation and rehydration timecourses was reanalyzed using the 2 5 7 updated gene model annotations (VanBuren et al., 2017) . Four time points during dehydration 2 5 8 (days 7, 14, 21, and 30), two during rehydration (24 and 48 hours), and one well-watered sample The R package tximport (v 1.2.0) was used to map transcript level quantifications to gene level counts (Team, 2013; Soneson et al., 2015) . We conducted differential expression analysis with 2 6 5 the remaining samples using the R package DESeq2 (v 1.14.1) set to default parameters [3, 4] . Oropetium were identified using LTR_Finder (V1.02) (Xu and Wang, 2007) and LTRharvest 2 7 0 (Ellinghaus et al., 2008) . The following parameters for LTRharvest were modified: -similar 90 -2 7 1 vic 10 -seed 20 -minlenltr 100 -maxlenltr 7000 -mintsd 4 -maxtsd 6 -motif TGCA -motifmis 2 7 2 1. LTR_Finder parameters were: -D 15000 -d 1000 -L 7000 -l 100 -p 20 -C -M 0.9. used. Gene models were aligned using LAST and hits were filtered to find the best 1:1 syntenic 2 8 6 blocks. Macrosyntenic dotplots were constructed in MCScan. The V2 Oropetium genome assembly and updated annotation can be downloaded from CoGe 2 9 0 (https://genomeevolution.org/coge) under Genome ID 51527 and from Phytozome 2 9 1 (https://phytozome.jgi.doe.gov/pz/portal.html). The raw Hi-C Illumina data has been deposited 2 9 2 on the Short Read Archive (SRA) under NCBI BioProject ID PRJNA481965. ( 
